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THE DEMODULATOR, FOR EACH OF THE THC ANES, COMPRISES OF A
TRANSFORMER -DRIVEN DIODE/RESISTOR BRIDGE WHOSE OUIPY] §S
CONDETIONED BY TWO OPERATIONAL AMPLIfIER STAGES. VHREE
JOENTICAL CIRCUITS ARE PACKALL ON A PRENTED CIRCULT BOARD
WHICH IS MECHANICALLY JOINED Vi A DUMHY BOARD, ALONG TWO EOGES
BY HACHINED SPACERS, A CEWIRA: sPACER PROVIDES ADDITIONAL
STIFFENING OF THE ASSEMBLY.

FHE MOGULE IS SUPPORTED {N MACHINED GUIDEWAYS IN THE |
ELECTRONICS PACKAGE. LATERAL RESTRAINT IS PROVIDEC BY Two
PAIRS OF BOM SPRINGS ENGAGING THE GUIDEWAYS. THE LOVER EDGE OF
EACH BOARD IMTERFACES VIA A PRINTED CIRCULT BOARD COMNECTOR
AND THE MODULE {5 RESTRAInlu bY THE ELECTRONICS PACKAGE COVER
MHICH BEARS ON A PAJR UF CUMPHESSIBLE WEDGES OW THE UPPER EDGE
OF THE MODULE.

THE +/- 12 VDC SUPPLY IS ROUYED THAOUGH THE PCE CONNECTOR. THE
CONKECIORS WEAE SUBJECEED TO CONSTRUCTION AMALYSIS 10 ENSURE
THAT MATERIALS AND DESEGN ARE SUPPORTIVE OF RELIABLE
PERFOAMANCE .

EEE PARTS HAVE SEEM SELECTED AND COMTROLLED IM ACCORDANCE WITH
SPAR-RMS-PA,003. THIS DOCUMENT DEFIMES THE PROGRAN
REQUIREHENTS FOR MOM1TORING AND CONTROLLING EEE PARTS. THE
REQUIREHENTS INCLUDE PAAIS SELECTION 7O AT LEAST “ESTABLISHED
RELTABILITY™ LEVELS, AND ADEQUATE DERATING OF PART SIRESS
LEVELS. PROCEDURES AND ACTIVITIES ARE SPECIFIED 10 ENSURE AT
LEASY EQUIVALENT QUALTTY FOR NONSTAMDARD ANOD [RREGULAR PARES,
RELVABILITY ANALYSIS HAS CONFTRMED NG PARTS WITH GENERSCALLY
HIGH FAILURE RATES. AFROSPACE DESIGN STANDARDS FOR DETATLING
ELECTRONIC PARTS PACKAGING, MOUNTING AND

STRUCTURAL /MECHANICAL/ INTEGRITY OF ASSEMBLIES ARE APPLIED.
SUCH DESIGN HAS BEEN REVIEWED AND FOUND SATESFACKORY THROUGH
THE DESIGN AUDIT PROCESS, INCLUDING FHE USE OF RELIABILITY
MATWTAENABILETY AND SAFEly CHECKLISTS. MATERIAL SELECTION AND
USAGE CONFORMS 1O SPAR-S5G.368 WHICH [S EQUIVALENT TO THE NASA
MATERIALS USAGE REQUIREMENTS. WOAST CASE ANALYSIS HAS BEEN
CONDUCYED ¥O ENSUAE THAYT PERFORMANCE CAN BE MET UNDER WORST
CASE TEWPERATURE AND AGING EFFECTS. EEE PARIS STRESS ANALYS]S
HAS BEEN COMPLETED AND COMFIRHS IMAT THE PARTS NEET THE
DERAVENG REQUIREMENTS.

PRINTED CIRCUIT BOARD DESIGNS HAVE BEEN REVIEWED 10 ENSURE
ADEQUATE CIRCULT PATH WIDTH AND SEPARATION AND TO CONFIRM
APPROPRLATE DIMENSIONS OF CIRCUIT SOLDER PADS AND OF COMPORENT
HOLE PROVISIONS.

PARTS NMOURTING MEVTHODS ARE COMTROLLED IN ACCORDANCE WITH
. HSFC-STO-138 AND CAE PDO34BD. [HESE DDCUNLNIS REGUIRE
::PRO}';D'WNIIHG METHODS, STRESS RELIEF, AND COMPONENT
CURIYY.

WHERE APPLICABLE, DESIGN DRAWINGS AND DOCUMENTATION GIVE CLEAR
JOENTIFICATION of HANDLING PRECAUTIONS FOR ESD SEWSITIVE
PARIS.
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BOARD ASSEMBLY DRAVMINGS INCLUDE THE REGUIREMEMT FOR SOLDEAING
STANDARDS 1N ACCORDANCE WITH NHB 5300.4{3A} AND JSC OB800A.

PREPARED BY: WFUWG

SUPERCEDING DATE: 11 _SEP B4

APPAOVED

RMS/D&C - 276




CRITICAL ITEMS LIST

FPER
REF. REV.
1340 T

PROJECI: SAMS
ASS'Y WOMERCLATURE: DT PAMEL

[ FATIORE EFFECY — [ RDWY 7 FURTY -

REREOTY, T | FATTURE HXE ]
oraulnG REF. AND on
DESIGNATION CAUSE END ITEN
THC WODE:  ° LOSS OF THC
DEMODULATOR LOSS OF COMMANDS ., RHC
SCHEMATIC OUTPUT ON COMMANDS ST1LL
ary-y ONE OR HORE AVAILABLE, ARN
£087325 AXES. WILL CONYiHUE
10 RESPOWD 10
CAUSE(S): RHC COMMANDS.
(1) INTERNAL ARN RAY TAKE AN
PARIS UKENPECTED
FAILAME. TRAJECTORY .
WORST CASE
UNEXPECTED
HOTION.
INCORRECT H/C
COMMANDS .
UNANMUNCIATED.
CREM ACTION
REQ.
REOUNDANT PATHS
REMAINING
HiA

SYSTEM: DAC SUBSYSTEM
ASS'Y P/N: STTLOES

11 RATIONALE FOR ACCEPTANCE
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THE WARDWARE [TEM IS SUBJECTED TO THE FOLLOMING ACCEPTANCE
EMVIRONMENTAL TESTING AS PAR! OF THE DAC PANEL.

O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1

+100 DEGREES F TO +10 DEGREES F 2 CYCLES
(9.5 HAS -PER CYCLE)

THE DAC PAMEL ASSEMBLY 1S FURTHER TESTED AS PART OF THE HMS
SYSIEW (TPS1B RMS STRONGBACK TEST AND TP552 FLAT FLOOR 1EST) !
WHICH VERIFIES THE ABSENCE OF THE FAILURE MODE.

QUAL IFICATION TES!S

THE DIC PANEL HAS BEEN SUBJECTED 10 THE FOLLOMING
QUALIFICATEON TEST EMVIRONNENI:

VIBRATION: LEVEL AWD DURATION - REFEREMCE TABLE 1

D THERHAL:

CED3, TSOV(DC/ACY, CS02, CSO6, REDZ (B/N),
R502, RSO3, RSO4)
REOZ’ (B/M) RS02, 03, 04)

FLIGHT CHECKOUT

PORS OPS CHECKLIST (ALL VEHICLES) JSC 14987

PREPARED BY: MFWG
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SHEET:

o
0 SHOCK: 20G/VINS - 3 AXES (& DIRECTION)
0 THERMAL: 130 DEGREES F TO -23 DEGREES F (12 HRS
. PER CYCLE) (& CYCLES)
0 HUMIDITY: 95X (120 DEGREES F 1O 82 DEGREES F CYCLE IN
15 HRS) 10 CYCLES TOTAL
0 EMC: MIL-STD-461 AS HOOIFIED BY SL-E-0002 {TEST CEDY, CE

3
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THC DEMODULATOR MODULES ARE WANUFACTURED [0 THE REQUIREMENTS
OF CAE DRAWING MO, MABZ325. TH(S DRAWING DEFIMES THE ASSEMBLY
PROCESS, INSPECTION AND JEST REQUIREWENTS FOR THE MODULES. |
TESTING OF UNITS IS PERFORMED YO CAE SPECIFICAIION NO. 1587325,
lg:él:s::ﬁsﬁlllfltllmﬂ AND ACCEPTANCE TESTED AS PART OF 1HE

EEE PARTS [MSPECYSON IS PERFORMED AS REQUIRED BY
SPAR-RMS-PA.003. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
10 THE REQUIRENENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
PARTS ARE 100X SCREENED AHD BURMED IN, AS A MINEMOM. AS
REQUIRED BY SPAR-RNS-PA.003, BY THE SUPPLIER. lDDHIDﬂAll'I’,
EEE PARTS ARE 100X RE-SCREEMED IN ACCORDANCE WI1TH
REQUIREMENTS, BY AN ENDEPENDEMY SPAR APPROVED FESTING
FACILITY. DPA IS PERFORMED AS REGUIRED BY PA.003 ON A RANDOMLY
SELECTED 35X OF PARTS. MAXIMUN 5 PIECES, MINIMM 3 PIECES FOR
EACH LOY WUMBER/DATE LCODE OF PARTS recefven.

WIRE £S5 PROCURED TO SPECLFICATION MIL-W-22759 OR MiL-W- 81381
ARD INSPECTED AND TESTED TO MWASA JSCHOOB0 STAMDARD NUMBER 95A.

RECEIVING MSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
IDENTIFIED IN THE PROCUREMEMY DOCUMENTS, THAT NO PHYSICAL
DAMAGE HAS OCCURRED TO PARES DURING SHIPMENT, THAT PHE
RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY INFORMATION
ARD SCREEWING DATA CLEARLY [DENTEFLES ACCEPTABLE PARTS,

PARFS ARE INSPECTED THROUGHOUT MAMUFACTURE AND ASSEMBLY AS
APPROPRIAIE 10 THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTIONS INCLUDE, .

PRIMIED CIRCUIT BOARD INSPECTION FOR
AND ADEQUACY OF PLATED THROUGH HOLES,

COMPONENT WOUNT NG INSPECTEON FOR CORRECT SOLDERING, WiRE
LOOPING, STRAPPING, EYC. OPERATOAS AND [NSPECTORS ARE TRALMED
AND CERTIFIED 1O WASA ¥HB 5300.4¢3A) STANDARD, AS HODIF|ED
BY JSC 0BA00A.

COMFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING |S
PERFORMED USING ULTRAVIOLET LIGHT TECHWIQUES,

POST P.C. BD. INSTALLATION INSPECTION, CLEAMLINESS AND
WORKMANSHIP {SPAR/GOVERNHENT REP. MAMDATORY INSPECT{ON POIND)

P.C. BD. IMSTALLAYION INSPECTION, CRECK FOR CORREC) HOARD
INSTALLATION, ALIGNMENT OF BOARD§, PROPER CONMECIOR CONIACT
MATING, WIRE ROUTING, SIRAPPING OF WIRES ETC.,

PRE-CLOSURE INSPECTION, WORKMANSHIP AND CLEANLINESS
(SPAR/GOVERNHEN] REP. - MANDATORY INSPECTION POINT)

PRE-TEST INSPECTION, INCLUOES CHECKING FOR DAMAGED
COMPONENIS, THE TES] AREA ENVIRONMENT, VISUAL INSPECTION OF

TRACK SEPARATION, DAMAGE

PREPARED BY: MFWG
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HODULE TESTING, INCLUDES CALIBRATION AND AMBIEN!
FUKCEICHAL TESTING. (CAE/GOVERHMENT REP. - MANDATORY
IMSPECTION POINT).

PRE-TEST INSPECTION OF THC ASSY. INCLUDES AN AUOIT OF
LOVER TIER INSPECTION COMPLESION, AS BUILE CONFYGURATION
VERLFICATION 10 AS DESIGH £7C. {SPAR/GOVERNMENT REP, -
MANDATORY INSPECTION POINT).

A TEST READINESS REVIEW (TRR) WHECH SMCLUDES VERIFICATION OF
FEST PERSONNEL, TEST DOCUMENTS, TEST EQUIPHENT CALIBRAEION/ |
VALIDALTON STAIUS AND HARDUARE CONFIGURATION IS CONVENED BY
QUALITY ASSURANCE IN CONJUMCTION WITH ENGINEERING,
RELVABILITY, CONFIGURATION COWTROL, SUPPLIER AS APPLICABLE,
AND THE GOVEMMENT MEPRESENTAT IVE BRIOR 10 THE STARN OF ANV
FORMAL TESTING (ACCEPTANCE OR OUALLFICATION).

ACCEPTAMCE TESTING (AIP) INCLUDES AMBIENY PERFORMANCE,
THERMAL AND VISRATION TESPEING, (SPAR/GUTERKHENT REP. -
MANOATORY ENSPECTION POINT).

. INTEGRATEON OF DAC PANEL, RHC, THC AWD MCIU, INSPECTIONS ARE

PERFORMED AT EACH STAGE OF [NTEGRATION, WHILH INCLUOES
GROUMDING CHECKS, INTER CONNECT CABLE VERIFICATION, CONNECTOR
INSPECTION FOR BENT OR PUSHBACK COMTACTS EYC.

SUB-SYSTEM PERFORMANCE TESTING (ATP), INCLUDES AN ANBIENT
PERFORMAWCE TEST. (MANDATORY INSPECT|oW POINT).

SRNS SYSTEMS INTEGRATION THE INTEGRATION OF MECHAWICAL ARM
SUBASSEMBLIES AWD THE FLIGHT CABIN EQUIPHENT TO FORM 1HE SRMS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUHDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INVERFACE CONWECTORS FOR GENT OR PUSH BACK CONTACTS ETC.

SRHS SYSTEMS TESTING - SIKUNGBACK AND FLAT FLOOR ANEIENT
:EIIFOHNANCE TEST. (SPAR/GOVERKMENT REP. - MANDATORY INSPECTION
OINT)
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PROJECT: SANS

SYSTEM: DEC SUBSYSTEN’

——————————————————— ASS'Y nONERTLATORE: BT PAREL Ass v p/H: SINANENTT SHEET: _ {5
FHEA WARE GiY, & FAILURE RODE FTATLUAE CFFECT HOWR / TUNC,
REF . REV. DRAMING REF. AND ON 1”1 RATIONALE FOR ACCEPTANCE
DESIGHATION cAusE EHD TN CRITICALIYY
1340 ' THC ol : LOSS OF FHC .
DENCOULATOR LOSS OF i COHMANDS . RHC FAILURL HISTORY
SCHEMATIC OuUTPUT ON COWNAMDS STILL | --re--ee-m-ee-
QrY-) ONE OR HORE AVAILABLE. ARM
[DR7I2S AXES. WitL CONTINUL REFER TAR 401). ON[ DEMODULATOR OUTPUT WAS INTERMITTENTLY OPEN
10 RESPORD TO CIRCUIT.
CAUSE(S): AHC CONMMANDS .
(1) ENTEANAL ARN MAY TAKE AN DURAING QUALIFICATHON TISTING AND SUBSEQUENT FLIGHMT HARDWARE,
PARTS UNEXPECTCD TESTING, A NUMWBER OF OPCN CIRCUIT AND INTEAMSTTENT CIACUIT
FAILURE . YRAJECTORY . FAILURES MERE EXPIRIENCED.
HOAST CASE THESE FAILURES WERE ATTRIBUTAGLE TO A PCOR QUALITY FLATURE
---------- ASSOCEATED WITH THE PAINTED CIRCUIT BOARD CONMECTORS WITHIN
UNEXPECTED THE DEC ELECTRONICS PACKAGE, THE FEMALE COMNECTORS  fORMING
HOYiON. PART OF THE 7 ILM WIRING ASSEMBLY, WERE A PRODUCT OF THE
INCORRECT H/C AIRBORN CONPANY AMD MERE PROCURED TO MEL-C-55302. THE SOCKET
COMMANDS . CONTACFS OF THESE COWNECTORS EXHiBITED INTEAMITFENT COHIACY
UNANNUNC [ATED. BETMEEN THE SOCKET CONYACT LEAVLS AND THE SOLDER FAIL.
CREW ACTION
REQ. CONMECTOR FROM ALTERNATE SUPPLIERS MERE CVALUATED FOR
CONSTRUCTION FEATURES OF SOCKEY CONTACTS AND THE TEXAS
REDUNDANT PATHS -INSTRUSENT PRODUCT MAS SELICTED.
RERAEHING
--------------- ALL ELECTRONICS PACKAGE FILM WIRING ASSEMBLIES HAVL BLEN
H/A REMORKLD TO FIT THL {MWPROVLD CONNLCTOR. NO SUBSEQUENT FAILURES

HAVI BLEM EXPERICNCED.

FAR 4011):
S/N 202 HAY @0

BESCRIPTION

FOLLOMING ¥ AN4S vIB, I AXiIS WLTER READS 2.0 VOLTS 8.6.0 DUE
TO INTERNIVTANT CONFACTS OF C.P. FILN MIRING UNMIT S/N 203,

CORRECTIVE ACTION

NRA 00742 90744 PROVIDES FOR REDUNDANT CONTACTS ON FILN RIRING
SIGHALS.

PREPAMED BY: BFMG

SUPERCEDING DATE: 06 OCT 87
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CRITICAL ITEMS LIST PROJECT: EHHS SYSTIN: OFC SUBSYSTEM B
---------------- ASS'Y NOM ' L ASS'Y p/R: SITEDEISY — — —  —  SHIET: _]_

— THEA WARE QTY & | TATLUAE mODL | FAILUAE CTTECT | HODWA 7 FUNC.
ALF. REV, DRANING AEF. AND oK 171 RATIONALE FOR ACCEPTANCE
DESICNATION CAUSE END LTEN CAITICALITY )
1140 ' - ™ nooL: . LOSS OF THC
.DLNODULATON 103S OF CONMANDS . RHC - OPERATIONAL EFFECTS
SCHERATIC QUTPUT ON COMMAKDS STILL
QrY-3 ONE OA HORE AVAILABLE. ARH
£D87325 ANES. HILL COMTINUE I ARM DOES WOT MESPOMD PROPERLY TO HAND COMTROLLER CORMAMDS.
' 10 RESPOMD TO CREM FNHERENTLY CORPLNSATES FOR ANY UNDLSIRLD ARM TRAAJLCTORY.
CAUSE(S): AHC CONMANDS .
{1y INTERMAL ARN WAY TAKC AW CREW ACTION
PANTS UNEXPECTED | ceemmeeee--
FAILURE . TAAJCCTORY
APPLY BRAXES.
UOAST CASE
UNEXPECTED CAEM TRAINING :
MOTEON.
INCORRECT H/C
CONMANDS . THE CREN WILL BE TRAINED TO OBSCRVE MHLTHER THE ARM 1S
UMANMUNC 1ATED. RESPOMDING PROPERLY O COMNANDS. F IT ISN'T. APPLY BAAKES.
CREK ACTION :
AEQ. MISSION CONSTRAINT
REDUNDANT PATHS
REMAEMING OPCNATE UADEN VERMIER RATES MtTHIN 10 FT OF STRUCTURE. ThE
--------------- OPCAATOR MUST BL AGLE TO DETECT [WAT THE ARM 1S RESPONDING
N/A PROPLRLY TO COMMANDS YIA WIMDOW AMD/OR CCTVY VIEMS DURING ALL

ARN OPERATEONS.

" SCALLN FAILURES

N/A
ONASD OFFLENE

APPLY VOLTAGES TO X Y T INPUTS.
VERIFY THC DIMODULATOA X_¥_I OUTPUTS AT DAC PANCL OUTPUT.

ONRSD ONLINE INSTALLATIOR

MONE
ONASD ONLIME TURMARGUND

EXIRCISE THC ALL AXES
VYIRIFY BIT COUNTS IN EACH AXIS

T
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